Abstract-this paper evaluated industrial performance by DEA, BSC, AHP three hybrid approaches, the research intend to use D.B.A approaches to obtain better frame structure of analyzing industrial performance, also make empirical study with this model.
INTRODUCTION
Industrial cluster as a basis for firm competitiveness and regional economic development is well founded in academic literature. Although high-tech industries are the primary research focus, but recently much researches about clustering has emphasized the synergistic and especially non-traded interactions associated with high-tech clustering. Meanwhile, the more commonly recognized benefits of agglomeration in traditional industry clusters remain the significant position of academic study (Giarratani et Al., 2007) .
Taiwan is one of the world's largest manufacturers of high-technology components and products. It maintains continuously long-term competitive position through investment in research and development and advanced manufacturing techniques. The Hsinchu Science-based Industrial Park is the pivot base model that had been used in south Taiwan and outside of Taiwan, China and Singapore government imitate Taiwan model to establish many science parks to beckon high-tech investors with clusters of technical excellence and attractive investment enticements (Lai and Shyu, 2005) .
The use of industrial cluster analysis, a relatively new tool in economic performance is expanding. Clusters have been used to guide economic development strategies in several state and metropolitan areas in the world. A cluster analysis provides researches and policy decision makers with a new way to understand the economic and thus, a new approach to form economic development policies (Austrian, 2000) .
DEA, BSC and AHP all are analytic methods that have been extensively used to evaluate and rank multi-objective decision alternatives, but the hybrid D.B.A approach is not popularly used on academic research, this paper aims to construct the "Model of Performance Evaluate of Multi-Object Integration on Industrial Cluster" with hybridize three approach (DEA, BSC, AHP) to be a abbreviated DBA approach to establish a procedure and model that can evaluate and clarify different performance. Empirical study of all science industrial parks and general industrial parks of Taiwan been used to validate the result. Moreover, we hope to examine the different phenomena between regions and to the rank cluster managing performance of each industrial parks using an integrated strategic (BSC), quantitative method (DEA) and qualitative method (AHP) approach, also we hope to examine the true cluster managing performance of every industrial parks in Taiwan to provide a metric by which to compare them after accounting for the features given by the hybrid BSC-DEA-AHP approaches. This paper also aims at how the hybrid D.B.A (DEA-BSC-AHP) approach used to evaluate performance of different field not only industry cluster of Taiwan industrial parks, it also can be extended to different field and others nations for advanced research.
II. LITERATURE REVIEW

Industrial cluster
Porter M.E. is the important scholar on competition academic sector, Porter (1998) study "Clusters and the New Economic off Competition" recognize Modern competition depends on productivity, not on access to inputs or the scale of individual enterprises. Productivity rests on how companies compete, not on the particular fields they compete in companies can be highly productive in any industry-shoes, agriculture, or semiconductors-if they employ sophisticated methods, use advanced technology, and offer unique products and services. All industries can employ advanced technology; all industries can be knowledge intensive. Clusters affect competition in three broad ways: first, by increasing the productivity of companies based in the area; second, by driving the direction and place of innovation, which underpins future productivity growth; and third, by stimulating the formation of new businesses, which expands and strengthens the cluster itself.
Some study with different approach to evaluate industrial cluster, Sun and Lin (2009) finding the determinative driving forces for the growth of Industrial clusters based on Fuzzy MCDM Method, and find that the factor conditions is the most important driving force for advancing the industrial cluster performance. Hill and Brennan (2000) present a theoretically based method for identifying the clusters of industries in which a region has a competitive advantage. The method combines cluster analysis with discriminant analysis, using variables derived from economic base theory and measures of productivity, to identify the industries in which a region has its greatest competitive advantage. These industries are called driver industries because they drive the region's economy. The driver industries are linked to supplier and customer industries with information from a region-specific input-output model to form industry clusters.
Many researchers try to understand the factors conditions for region cluster and get the result of industrial cluster with empirical study. Schoales (2006) put forward "Alpha Clusters" to examine a set of industries including financial investment, fashion, and culture that tend to predominate in certain cities. The concept of alpha-clustering has found many applications to nuclear reactions and nuclear structure. Calculations of the properties of nuclear matter indicate that condensation into alpha-particles occurs when the density is somewhat less than the central nuclear density, suggesting that alpha clustering is favored in the nuclear surface (Hodgson, 1994) . Schoales show that these industries exhibit a very high level of spatial concentration and a related high level of wage variation among metropolitan areas. The author proposes that these industries are very cluster dependent because of an inherently rapid pace of product innovation. Lin and Tzeng (2009) differentiate the decisive factors effecting enterprises in choosing the right places for production, R&D and marketing. they also provide proposed development strategies and operation models for the authorities of science (technology) park to advance the parks' value. This study compares various industrial clusters using the DEMATEL (Decision Making Trial and Evaluation Laboratory) technique to establish industrial structures. To do this, four aspects are considered: human resources, technology resources, invest environments and market development. Beaudry and Breschi (2003) examines empirically whether firms located in strong industrial clusters are more innovative than firms located outside these regions find that clustering alone is not conducive to higher innovative performance. Whereas location in a cluster densely populated by other innovative firms positively affects the likelihood of Innovation. Majocchi and Presutti (2009) test the impact that agglomeration economies, entrepreneurial culture and social capital have on the distribution of foreign investments find investments by multinationals are attracted by those areas that combine industrial cluster characteristics with an agglomeration of foreign firms and that have a high level of entrepreneurial culture. Manning et al., (2010) study How knowledge services clusters develop and attract foreign investment with dynamic model, the development and growth of knowledge services clusters is driven by both local and global dynamics of changing supply, demand and competitive sourcing conditions. The interaction between local and global dynamics has not been well understood, despite the increasing number of recent studies focusing on new knowledge services clusters.
Recently, some study trend to analysis the relationships among firm size, age, industrial networking, growth and other factors like cluster policy etc. Park et.al., (2010) investigates the roles of firm size, age, and industrial networking in determining firm growth for Korea manufacturers. They confirm that firm size and age have significant negative effects on firm growth and significant positive impacts on firm survival. Nishimura and Okamuro (2011) study R&D productivity and the organization of cluster policy find in order to improve the R&D efficiency of local firms, it is also important to construct wide-range collaborative networks within and beyond the clusters, although most clusters focus on the network at a narrowly defined local level. However, cluster participants apply for more patents than others without reducing patent quality when they collaborate with national universities in the same cluster region. Hung (2006) study Competitive strategies for Taiwan's thin film transistor-liquid crystal display (TFT-LCD) industry find that like the development of the semiconductor industry, Taiwan did not attempt to challenge the technology leaders but instead focused on being a superior quick follower. Implementation of this strategy can be attributed to four elements of the national system of innovation: government policy, human resources, capital investment, and a bridging institution.
Hybrid DEA-BSC-AHP
There had numbered paper studies regarding about integrated DEA and AHP methods. Meanwhile, Yang and Kuo (2003) Integrated DEA and AHP models in facility layout design, they proposed a DEA and AHP approach to a facility layout design (FLD) problem. A computer-aided layoutplanning tool, Spiral, has been used to generate a considerable number of layout alternatives, as well as to generate quantitative decision-making unit (DMU) outputs. A weighting of the qualitative output performance measures by DEA/AHP has been used to solve multiple-objective layout problems. However, this approach only considers a constant input case that is different from the standard DEA model, because the cost associated with a change incurred at the layout design stage is usually negligible. Therefore, a BankerCharnes-Cooper (BCC) model without inputs has been adopted for solving the layout performance frontiers problem. In this field of study, the Charnes-Cooper-Rhodes (CCR) model has been applied to quantitative and qualitative data, transforming the fractional program to an ordinary linear program. Ertay et. al. (2006) integrated DEA and AHP for facility layout design (FLD) in a manufacturing system, and presented a decision-making methodology based on data envelopment analysis (DEA) that used both quantitative and qualitative criteria to evaluate the FLD. Takamura and Tone (2003) presented a combined DEA-AHP approach to address the relocation of several government agencies from Tokyo and to compare alternative locations. Saen et al. (2005) proposed a combined DEA-AHP approach to measure the relative efficiency of slightly non-homogeneous decision-making units (DMUs). Since some DMUs lack one or more features (i.e., input and/or output), the AHP was used to provide a realworld estimate of missing values for the DMU. To do this, two alternatives were compared. The alternatives include (i) DMUs that lack the feature(s) and (ii) the series means of other DMUs. The data for the mean of other DMUs was obtained by taking the mean of each feature of all of the DMUs, except for the one that has the missing value. The data was assumed to be normally distributed.
In recent years, some researchers have endeavored to make variety on this domain. Lin et al. (2011) aims at integrating data envelopment analysis (DEA) and analytic hierarchy process (AHP) to evaluate the economic development achieved by local governments in China. Since most similar evaluations are multi-objection problems, which both DEA and AHP are capable of solving, the integration of these two approaches is shown to be even more powerful. Azadeh et al. (2008) integrated DEA and AHP with computer simulation for railway system improvement and optimization; they consider both quantitative and qualitative variables for efficiency assessment and performance optimization by integration simulation. Korpela et al. (2007) proposed an approach for selecting the warehouse operator network by combining DEA and AHP. DEAHP (Data Envelopment Analytic Hierarchy Process) is a new model that has been developed by Ramanathan (2006) ; it is a hybrid methodology of DEA and AHP, used to prove that DEA correctly estimates the true weight when applied to a consistent matrix formed using a known set of weights. The use of DEA was further proposed to aggregate the local weights of alternatives in terms of different criteria to compute the final local weight. Sevkli et al. (2007) used the DEAHP model to evaluate supplier selection; this study focused on one of the most important subjects in supply chain management and provided a better decision for supplier selection using appropriate quantitative approaches. Chen (2008) applied investment risk for performance evaluation of different banks located in Taiwan. He considered the management risk as the fifth perspective in balanced scorecard and determined performance evaluation indices of banks in 5 perspectives of financial, customer, internal processes, growth and learning and risk and then evaluated the output data by using DEA. Harel et al. (2006 and 2008) implemented BSC-DEA model for evaluating R& D projects in two different works. In the first work, they proposed a methodology for R&D portfolio analysis in which effectiveness, efficiency, and balance considerations were integrated. The methodology is based on relative evaluation of entities which includes projects or portfolios. Harel et al. Ragavan and Punniyamoorthy (2003) developed the framework as show in Figure 3 to identify the factors of level 4 are grouped into financial and non-financial factors to measure the effectiveness of the organization's activity. The financial factors are cost and benefit. Non-financial factors are classified into factors related with time dimensions and other factors. The above said factors could be brought under categories, which are to be maximized, and the factors, which are to be minimized 3.2 AHP used to weight alternatives AHP method that developed by Saaty (1977 Saaty ( , 1980 Saaty ( , 1990 ) was a Multi-Criteria Decision Making Method (MCDM) for analyzing complex decisions, and aimed at integrating different measures into a single overall score for ranking alternative decisions, utilizing data gathered through survey based on pairwise comparison judgments. It has been used extensively for the analysis of complex multi-attribute problems (Varis, 1989) . Similar to many other multi-criteria analyses, what it does is aggregate the separate performance indicators into integrated performance indicators (Bouma et al., 2000) . In order to apply the AHP method, a hierarchical decision schema was constructed by decomposing the decision problem into its decision elements. After that, the importance or preferences of the decision elements are examined in a pairwise comparison to the elements in the hierarchy process. The parameters are estimated using pair-wise comparisons between the importance of the attribute or decision element in the function using data made by each responder. Making comparisons is a question of which of the two attributes is more important as well as how much more important. The following shows the steps of analysis in the decision-making process using the AHP method:
Step 1: Define the decision problem and goal.
Step 2: Structure the hierarchy from the top through the intermediate to the lowest level which usually contains a list of alternatives.
Step 3: Matrices of pair-wise comparisons are constructed (size n-n) for each of the lower levels with one matrix for each element in the level immediately above by using a relative scale measurement. (Yoo and Choi, 2006) Step 4: Computation of eigen-value by the relative weights the criteria and the sum is taken over all weighted eigenvector entries corresponding to those in the next lower level of the hierarchy.
Step 5: Consistency and consequence weights analysis. The hierarchy of AHP is constructed in such a way that the overall decision goal is at the top level, decision criteria (and sub-criteria if any) are in the middle level(s), and decision alternatives at the bottom, as shown in Fig. 4 . The AHP method provides a structured framework for setting priorities on each level of the hierarchy using pair-wise comparisons that are quantified using 1-9 scales as Table 2 . (Wang et al., 2008) Let  is the maximum eigenvalue of A, such a method for determining the weight vector of a pair-wise comparison matrix is referred to as the principal right eigenvector method (EM) (Saaty, 1980) . Since the DM may be unable to provide perfectly consistent pair-wise comparisons, it is demanded that the pair-wise comparison matrix A should have an acceptable consistency, deviation from consistency may be represented by ) 1 /( ) ( max   n n  which we can call the consistency index (C.I.), also we shall call the consistency index of a randomly generated reciprocal matrix from the scale 1 to 9, The ratio of C.I. to the average R.I. for the same order matrix is called the consistency ratio (C.R.) which formulated as follow to check the consistency. A consistency ratio of 0.10 or less is considered acceptable.
. .
Decision alternatives can be compared pairwisely with respect to each decision criterion in the same way, after the weights of decision criteria and the weights of decision alternatives with respect to each criterion are obtained by using pair-wise comparison matrices, the overall weight (or called priority) of each decision alternative with respect to the decision goal can be generated by using the following simple additive weighting (SAW) method (Hwang & Yoon, 1981 Table 4 shows how the overall weights can be computed on a table easily and conveniently. Based upon the overall weights of decision alternatives, decision can be made and the alternatives can be ranked or prioritized. The best decision alternative will be the one with the biggest overall weight with respect to the decision goal. In the absence of known multipliers, Charnes et al. (1978) proposed deriving appropriate multipliers for a given DMU by solving a particular non-linear programming problem. Specifically, if DMU k is one of DMUs and under consideration, the Charnes et al model for measuring the technical efficiency E k of that DMU k is given by the solution to the fractional programming problem: 
Where  is a non-Archimedian value designed to enforce strict positivity on the variables. We point out that this model involving the ratio of outputs to inputs is referred to as the input-oriented model. One could, as well, invert this ratio and solve the corresponding output-oriented minimization problem. We will generally deal with the input-oriented model herein.
(2.1) is referred to as the CCR (Charnes, Cooper and Rhodes) model, and provides for constant returns to scale (CRS). It is observed that in their original 1978 paper, the authors simply restricted the variables to be non-negative (  = 0); the imposition of a strictly positive lower limit (  > 0) was introduced in a follow-up paper, Charnes et al. (1981) . For convenience we refer to (2.1) as the original CCR model. (Cook et al., 2009) Applying the Charnes and Cooper (1962) Banker et al. (1984) (BCC), extended the earlier work of Charnes et al. (1978) by providing for variable returns to scale (VRS). The assumption of CRS is said to prevail when an increase in all inputs (i.e., increase in terms of undesirable attributes) by 1% leads to an increase in all outputs (i.e., increase in terms of desirable attributes) by 1%. The assumption of VRS is said to prevail when the CRS assumption is not satisfied. It has been shown that DEA efficiency scores computed with the CRS assumption (hereafter, called CRS efficiency scores) are less than or equal to the corresponding VRS efficiency scores owing to the difference in scale size of DMUs. The VRS efficiency of a DMU measures only technical efficiency, while CRS efficiency accounts for both technical efficiency and efficiency loss when the DMU does not operate in its most productive scale size. The ratio of CRS to VRS scores is called the scale efficiency. The scale efficiency of a DMU operating in its most productive size is thus 1. The BCC ratio model differs from (2.1), by way of an additional variable 3.3.3 Ordinal model for Qualitative data evaluating Cook et al. (1993 Cook et al. ( , 1996 first presented a modified DEA structure, incorporating rank order data. The 1996 article applied this structure to the problem of prioritizing a set of research and development projects, where both inputs and outputs were defined on a Likert scale. An alternative to the Cook et al. approach was provided in Cooper et al. (1999) in the form of the imprecise DEA (IDEA) model. While various forms of imprecise data were examined, one major component of that research focused on ordinal (rank order) data which could be pure ordinal data, or mix of ordinal and numerical data. The data for certain influence factors (inputs and outputs) might better be represented as rank positions in an ordinal, rather than numerical sense. Refer to the management competence example. In certain circumstances, the information available may permit one only to put each DMU into one of L categories or groups (e.g. 'high', 'medium', and 'low' competence). In other case, one may be able to provide a complete rank ordering of the DMU s on such a factor.
The variable returns to scale (VRS) model
Consider the situation in which a set of N decision making units (DMUs), k = 1, . . ., N are to be evaluated in terms of R 1 numerical outputs, R 2 ordinal outputs, I1 numerical inputs, and In the situation where all factors are quantitative, the conventional radial projection model for measuring DMU efficiency is expressed by the ratio of weighted outputs to weighted inputs. Adopting the general variable returns to scale (VRS) model of Banker et al. (1984) , the efficiency of DMU '0' follows from the solution of Lovell and Pastor (1999) proposed the Radial DEA model without input or without output . They developed four models: (1) a CCR model without input or output that was shown to be meaningless, (2) an output-oriented (input-oriented) CCR model with a single constant input (output), (3) a BCC model without input (or without output), and (4) a new formulation of the BCC model, which was shown to be completely applicable.
Radial model with or without input
This study uses the third and fourth Radial DEA models to analyze the relevant data. The third model shows that an output-oriented (input-oriented) BCC model with a single constant input (output) is equivalent to an output-oriented (input-oriented) BCC model without inputs (outputs). The final formulation of the envelopment problem for an outputoriented BCC model without input is as follows: 
Time series analysis -MPI (Malmquist Productivity
Index) In addition to the static performance result, in this study, we also analyzed dynamic trend performance over several years. WA and MPI are popular approaches (Fare et al., 1994) . Here, the MPI method is used to understand technological practice trends in local Chinese governments, as well as changes in the efficiency of the technologies during two different time periods. The MPI approach is better for time series analysis. DEA is used to determine the efficiency frontier of a specific period. MPI links the result of the DEA analysis to extend the study period and provides a comparison of the economic performance.
The output-oriented MPI is defined as follows: technical efficiency from t to t+1. If TEC＞1, there is an increase in the technical efficiency of the conversion of inputs to outputs. TC represents the average technological change between the two periods. In addition to MPI, TEC, and TC, other efficiency changes over time may be defined. For example, the VRS efficiency change for a government can be calculated as the ratio of its VRS efficiency for period t+1 to that for t.
IV. MODEL BUILDING OF RESEARCH PROCEDURE
Research Model
According to the research methodology of DEA, BSC and AHP as chapter 3 description, we integrated BSC, AHP and DEA approach to create a model of being achieve the performance ranking of all DMU, Fig 5 is the research model established to make clear the complete study procedure and identify how to integrate approaches. Meanwhile, the result of study will strongly contribute on the similar research domain.
BSC is a important tool of attaining organization strategy goal, BSC also construct key measuring factors of each organizations to evaluate performance, AHP and DEA are the very useful evaluate performance method, this study hybrid this three approaches and get the research framework for study easily.
Meanwhile, we find that they are some difference between BSC and DEA as follow: (1) DEA has input and output, but BSC has got multi-viewpoint evaluations. (2) In DEA technique, there is no future view, but BSC focuses on future view based on financial perspective. (3) The DEA technique does not apply the strategy of the organization while BSC method uses the strategy of the organization for decision making. (4) It is more difficult to analyze each involving index in BSC while analyzing the DEA results is easier. As we can observe, an integrated BSC-DEA model could improve the overall capabilities of both models and it could also reduce the faults of each one. (Aryanezhad et al. 2011 A approaches to analyze and evaluate the industrial cluster performance like as industrial parks. This study is creating the model and possessing a completed procedure to get result ranking of different DUMs, follow steps indicate that the procedures are a logical flow and considered completely.
Step 1: create a strategy framework of BSC Step2: get the important weights of four perspectives by AHP approach Step3: evaluate the different efficiency of measurement indices with DEA approach to get DMUs performance.
Step4: calculate the formula    Step 5: empirical study for relevant domains.
V. CONCLUSION
This study integrated three decision marking approaches to build a model for industrial clusters performance analysis. Meanwhile, we also find that this model integrated qualitative and quantitative research to get study result, the detail research procedure described as This model built is not only for industrial clusters evaluating performance but also suitable for use on different domain research, because the result of further empirical must be come truth that this model will be feasible and valuable.
Finally, we find whatever use of DEA, BSC even AHP approaches separately always can't get the best ranking for different measure units, but integrated DEA, BSC and AHP means that the deficiency of these three approaches will overcome to this building model. Meanwhile, we suggest all researches understand the DEA, BSC and AHP theory better at first then the model used will be effective.
VI. FURTHER RESEARCH
The further research is necessary because the model must be tested and verified, it is not only our research term will make empirical study for different domain and disciplines by this model procedure again and again, also this model can be cited to use for all researchers.
